Abstract
Finally, the atypical nighttime F-layer trace structure may remain for a while 26 between the F-layer bottom side and peak height or can move to an altitude 27 above the F-layer peak height, and then it disappears. In order to have a to-day variability of these phenomena. In this paper, we report the occurrence of 43 an atypical nighttime structure at or above the F2-layer, near the southern crest 44 of the EIA (low latitude).
46
The ionospheric vertical electron density profile can be modified 47 continuously by waves, chemistry, solar radiation, and solar activity. However, In this paper, we present and discuss two nighttime atypical spread-F 100 events similar to those observed by Calvert and Cohen (1961) 
2-Observations and Results

116
Spread-F at equatorial and low-latitudes regions is a well-known The six GPS data used in this work were obtained using the following The ordinary and extraordinary traces are clear on the ionograms and the foF2 162 critical frequency varies from 4 to 6 MHz. However, slightly above the F2-layer 163 peak height trace, a small spread-F structure trace appears, with frequencies 164 that are higher than the F2-layer critical frequency (foF2). In the initial stage, 165 this structure is faint and, apparently, not related with the F2-layer trace.
166
However, after a few minutes, the structure trace becomes stronger and shows 167 spread-F characteristics. Then the structure trace moves to heights between the 168 bottom side and the peak of the F2-layer trace and turns into an atypical F-layer 169 structure trace.
171
The four phases characterizing the nighttime atypical spread-F trace The rate of change of TEC (ROT) plots shown in Figure 6 for Figure 6B ). But, the ROT in RPA, RIO and, SJC did not show ROT variation. or at the F2-layer peak height. In this case, it seems that the MSTIDS were able to construct a situation that caused spread-F formation. However, the spread-F 300 was generated above the F2-layer peak height, which is very different from the 301 large-scale spread-F that is usually generated near the F-layer bottom side.
302
Another aspect to be considered is that this phenomenon may be somewhat 303 related to the deep low solar activity period that took place in 2010.
305
The occurrence of an atypical spread-F structure at low latitudes is 
